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Sensor The verification requires that at least 5 of the first 8 samples have a digital amplitude greater than threshold, and was included in the trigger logics to eliminate triggers due to high energy particles.
Because of telemetry limitations, only one event frame is read from the event memory to the primar system tape recorder every four seconds.
Event time is not registered until the event frame is placed on the primary tape recorder; event time can thus be measured with precision no greater than 4 seconds. Since event frame readout occurs at a rate much slower than the potential event triggering rate, it is possible that an event frame will be logged and timed as long as 128 seconds after its occurrence. An event trigger counter is provided to resolve this possible timing uncertainty.
To illustrate the lightning data obtained from this sensor, a typical example will be discussed. Figure 2 is the field of view of the lightning sensor tor this trigger.
As the satellite continued its southward motion over the front the sensor collected a total of 17 lightning triggers. The last trigger in this sequence occurred with a satellite subpoint of Z5.8 0 N; the lower circle in Figure 2 is the field of view at the time of the final trigger. This sequence of triggers suggests that the electrically active storm cells which generated the lightning activity were located along the southern portion of the front.
Figure 2 also shows that the location error can be as much as 60.
GENERAL WAVEFORM STATIS'IICS
The previous paper by Edgar and Turrnan (1977) 2-m parameter is particularly important to understand, because of the minimum pulse duration requirement for triggering the sensor. As shown in Table 1 , the slower system sampling rates imposed longer minimum pulse duration requirements, and thus short duration pulses would not be detected at the slower sampling rates. The median pulse duration was 400 microseconds, and the longest recorded pulses were less than 2 milliseconds in duration.
Although it wan not possible to detect lightning pulses shorter than 80 microseconds duration (sensor design limitation), this minimum duration requirement did not seem to induly bias the pulse duration frequency statistics. Table 2 gives the fraction of lightning strokes detected, for each of the sampling rates. since Berger (1967) shows examples of these events lasting up to 3 milliseconds. Only 7% of the satellite ob ,-ved events had duration times greater than 1 millisecond which agrees with the percentage of positive strnkes observed on the ground (Uman, 1969).
-13- (Turman, 1976) . Approximately 87% of all lightning flashes in this range had peak power below 4 x 10 9 watts, and it was estimated that about 40% of all lightning strokes had power below the SSL threshold. Therefore, the PBE sensor, even in its most sensitive sampling rate mode, will detect only about 8% of all lightning flashes occurring within its view. (Vorpahl, Sparrow and Ney, 1970, and Ney, 1971 ).
____________

GEOGRAPHICAL DISTRIBUTION OF LIGHTNING
-18- The average lightning rate per unit surface area is therefore about I x 10 7 Km " rnin " 1 . As mentioned earlier, we estimate that the PBE sensor detects only about 8% of all lightning flashes occurring within its viewing area. From these data, then, we estimate that the total lightning flash rate averages about 1. 3 X 10-6 K rn 2 min -. The total worldwide lightning flash rate is then on the order of 600 min-I or on the order of 10 per seconA. This rate is somewhat lower than the traditionally accepted (and largely untested) value of 100 sec- (Brooks, 1925) .
However, the above estimate of global lightning activity is somewhat misleading, because the satellite passes over many areas of little or no lightning activity. But if the occurrence rates for all of the 10* x 10* bins are summed over the world, only the active areas contribute to this global rate. Table 3 gives the summed rates for the study periods. 
APPLICATIONS
Lightning is a principal contributor to atnospheric radio noise.
CCIR ( Figure 10a shows the high occurrence rates for August plotted on the CCIR maps for June-Aug and the September-October data on the CCIR September-November maps. In Figure 10 the agreement is good for North America, but there is a displacement between noise enhancements in S. E. Asia and Africa, suggesting climate changes over the 15 year span between the CCIR study and our data. The disagreement over South America may be due to lack of satellite coverage which seemed to be prevalent there. maps. Thus one would be in error if the CCIR map for SeptemberNovember were used for November noise predictions. Thus we come to a suggested change for a revision of the CCIR maps: that November be included with December and that the equinox period of SeptemberNovember be shortened to September-October. There appears to be no justification for increasing the number of observing stations since most of the activity is over land.
CONCLUSIONS
We have shown an initial look at the global distribution of lightning and its seasonal varation. There have been some unexpected results such as the dramatic shift of activity with season, and the ocean activity at dawn. With more study and comparison with ground data, we hope to provide experimenters and theoretical investigators with basic models of lightning occurrence that will enable them to attack new problems in atmospheric and solar -terrestrial relations.
